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X7-u-hsstajj«ffl*c«fc offnit-s muffles *a<o 

Wfro^ffl&ffi Sr *t 4 * r 9 Wl i Wit £ IS 

sk, 

XI«±ffit»JWfc»r&lSk . 

£33fttx •yf-y^LT, bSIE'^MSP <OTfclH«a» 

[fi*« 2 ] ttCft/Mn £ tuiex . y y 7Miuhc& 

fl9«fc»*-f t IStt - H?l£x -y f - y XlftitJgco mff EiS 
*SRSiu y Xtftjfrf SS%Hc«E&M} t . filESfi 
3«3SS*4ifcKJ: Off -3 i b tW&ftl 

mm i iaa^i[<ov^^-o«js^rffi. 

i mm 3 1 v yxtmmmztm ztitiuy 

ym^mm *ir* * # ? * is 

b. 

mitfyz£fctz&&m£mrfi-t&JMb . 
t&EAIULtfc? tlUy'Xl £JBJftT 4>lSk , 

b5IE7 * h v : Jx y*nf-- yf-t&xnt . 
t, frfs^®K$-x-yf-y^L, «na«^ffiuy^fc 

WB-t MWK»fi«-&ISk , 

miy tYv'jxv^mm-hJMb, 

mi&UWkiix 9 tlx. ffl&fyX&RZWi&x. 

mmyxm&. ^h^u^y^yxix. wr 

ztt!ztm®tt&£m^x?-cD^m.ifm» 
[is^ii4 ] m^mi'yxfffflmmzmnzixtzi'y 
xTis-hmnumiz]: <oimi-imzm^i^m<D 
-?x?-£wm.-t&umzm->x. 

¥ff*»o J f t a s Srffi tt-fhJi'yXWR.* & IS 

k. 

ffilE#7X^fc£«M£ffiM-f 6lSk . 

iff E&JRffiLtfc 7tll/yxl^ ft^f I. IS t , 

iifriEA:*--y : /2ft*:7* ywjxy*-?x?b t 



T, MiE&JRJ!£x.yf-yXU mrafeNOTfl'VXfc 

nmh'm^m^mmmzmm-hJM.b . 
frf£7 * h yy*x h tf±.mzm.mztitzmM&mm*-? 
x7tLx, mmtfyxmm.zwu'&^vi-yyLx, 

fflg&'m P <OTK . BflttS* £ JfMt S IS k , 
M1E7 * b hffn&KBti: *fflt*-*l8fc . 

ME#7*a«£, ^K^ttx-yf-yXLT, ME 

M^ffi\syxi,zft&-r&wttm*-ZBi&t&TUb . 

•?x9-zmm-^mza^x. 
w-m^m^m^-ti^yxmmtrmmtixm 

miztiyxmmz^mmBfcthxub . 

ffiiE&JRHIfcSS 1 7 * M^y'^ h SrffM-f 6IS 

men* i ^7 * h yyx n &;t?-~y?'tz>xnb . 

ME> ^ - - y X $ ftfcm 1 <7) 7 =r h V Vx V * -7X 9 
b LX. ffifaAEKSrx-yf-y^L, fi»h*ffiyy 

H>riE^i^7^ hwjxb^mmthxub. 

(SP^aLT. jra2«07^hyy'xhj^f si 
Sk. 

i-fSlSk. 

KfiESS 2<r>~?t W l Jx h *«±IP (cWS § fi^liflE^JR 
JS£-?X?fc LT, lulE^77.^2r^ttx«yf-y^ 
LT, ffiE«^f?SPc7)Tl^ 0!IttS»&m^SlS 
k. 

fries 2«7th^xit BiriB^Ja^ k & MUt s i 

Sk, 

mztfyxmmz. zuzm-x i &.^-v*y?Lx. me 

[m*«6 ] m^m^yxtfmimz&nztd-zvy 
xru-hmtafmizXD^m-ttmzm^h^mco 
ixt-zmgthijmizti^x . 
¥m^¥mm%t&#yxmmzmffi?z>zm 

b, 

mm'yx%mtz&&mMfct&xmb . 
msi^mm±i,zm 1 <?>? * t- u ^ b £ j&atr &is 

k, 

MEm lWtM/y^l ^^-xy^-t^lSk . 
f?IE^^^-xyX§fi7t:S 1 <^7 * h h £-7X7 
kLT. fllE^a^^x.yf-yXL. fffESt^ffl^y 

xtc*t^s*/MBn zmmmzB&tixnb , 
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ffie^' 5 xmmifr h it* mm i x , irie^jajgt^h 
msmytztiti&2cr>y * b wx buitzimixm 

fjiam i J; r/m 2 coy * bu ~Jx b tfilMVMM § ti 

tzmiitrnz^xtbix. mm'yxmmm^ 
•r&xsk. 

msMyxmUi. £ hiz^UHzc-y^y^LX . mie 

k ^^kl^M^^-Oi^S. 
[ i*#B 7 ] 2 0 @ <0ffiiat?2rttx ••/ f - > X£?t 0 m 

i iimis 8 ] 11*11 1 - 7 <o v vma»£«R*)Wi*ife 

MLcoix?-. 

1Mb. 
Xgk, 

uu «tsit£@srasiti>xgk. 

MEfitIii£5^L£-£6X*ik. 

a. 

1 0 ] 11*11 1 ~8avv^frfcE*toWi* 

1iriBS*K±fc&iS£i9r£OJf St* -y SXgk . 
-f-Srtf&XSfc . 

So 

Cfl^ill 1 ] IW5B9 4fcttl O^iBS^rffitJ: OS 



[W*fl 1 2 ] BBSS 9 SfcH 1 0 W»3i*ffit J: OR 
itStiTt&MHIi . Bfl#a*S:#L&v^ffl&&l[k 
[H]ttg*k¥tB&fflk i^cMftSih 

UWBASSrd^L-C, U-yXTV-f-SrlXOft-fX^ 
fc, ££tr£fc£1#f^T*iiffl£8M'«iSl'yX#S 

mmzsm %titz\syXTv-b coWajjm. 
imm 1 3 ] §fc£JB9*fcii 1 oc^sjafi-ffit <t 

friBAa^^iat-c. i-yXTV- himft-txm 
t. ^tszt^mti-tmrn^hmm^yx-hm 
mmzm^titzvyxrv-bcoWM^. 

im$% 1 4 3 ffcfcJH 1 2&tz\i 1 3 KIBttWKiitfffi 
(ci OMtSiifc, ^fc< k fc*ffi£«>hsRiSi'yxa< 
^ijWKEflSfifcuyxrv- h . 

HIS3S1 5] »/NSffiUyX<0fc*>8ffiCR»fl»jtJR 
SvTtS a k t -tin 1 4 u yXTU 

^^-TS i i: ^^Sk-r&il^Jl 1 4 ISiS^v yX7V 
iiisjii 73 mm4^m)/>xtffohm.mMcou 
^ < k 1 2 mirth £ t *wa t 1 4 - 1 

6cO\,vfilA»me»<y}^Xri'-K 

8] Btriea^«i/>x* { j>s$iiii^hc7)a 

>! k k f-SIf l 4 - 1 7 <?5V ^*»fcJBR« 
[HI*3B1 9] ^Mkt^U -y7°iISgl52r*tl>>Ik^«F 

ttktl.lf«ili 4~i 8<ov^<i*>tcKtt«uyxr 

[11^2 0 ] il^fl 14-1 9<ov^-m*»cie«ou 
yxy°u-bX'h->x. ^.cryK^^-thvyxrv 
-b2tt.£-mtz'&*>itimz. Sv^tflfflOSr^^-fr-C 

- bcoihrntmifcDuyxru- bcowmt ZMftZ-tt 

m$m2 1 3 nHEfltt^ofciDiT. S4><c. mm 

S y XT v- b 2 ft ^tc. ffie2 fto v yX 

ru-btK m^mzmMsmmm^t^i^i^x 
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■&b J tt&mi,z. 2&<7)uyXTl—b<7)mi,z, msiWb 

2 o t £{± 2 1 tmmm-EtMfev > xt va <om& 

[ii*ii2 3] ms&e&x^— miwx-rv- 
vmm^mmmjta i , miwxrv~vm\ 
tm^mwuyxm&mmnmixftfysmit l , m 
ira $ titz'»mm v yxco&m t- 7 f - fc p , *> i t/ 

«2^«l+0. 5XP/ (TXL) 
tjllfctJIWBMMto 20ttflJ: £ k ZW®kt 

m*m 2$mmmiE±mi^yX7^Acommif 
a. 

[11*11 2 4 3 UIE 2«W)l' >XT ]y- hismttftt* 

mim^$mi'yx<omjm®®±zmMzit& #\ n 

^JJWClBt-ftOBitrR»t*ii: fclfHte-f Sfft*Jfi 
2 0-2 3<r)^i c tlMzimcr>®fejE&Mfel'>X7U 

Ammm. 

Mz~w:zithc\kmwLt'$-hm.mo-~2Ar> 

\ ^j^KB»?«BBiE4»« U >X7 M ^Sit* 
ISB*«2 6 ] mi2&<r>\syxyv- Y<mi&t$2r 

WbWMv y xcnitmt , vyxrv-y cofficfi^co 

2fflK-RS-£* Z fc 2r«fat1-S»#^2 0-2 4 <n 

^KMzm t ^mm^m^yx7VA(nmms 

[§1^2 7] -%<n\syxru-Y<7)wm&wmz 
mis<7)uyxTu-h<Dmem£WMi&£Zitx , 2 

\%<n\s yxru- b Zt?a x y h?2> z t m®tt 
l.||*il 2 0 - 2 6 w ^ft*HcIEi!S<7)tI}8IIE£l?fS U 

yxrvAcvmi&m. 

1 mm 2 8 ] mm^w^co-tm t m tm&mm 
mtcnrmz? y 7 5 yxfct&tt. MfdMemfEflafc 

ffl£$-£T\ 2fe«U-yX7°U— h<0ffl77-f;><>'hfc 
ff-afcft, ffi&75^yKfctTdifcfc:f$®fc^StS 
*JB2 0-2 6<^v^-m*»t:8E«watliSiESt«5U^X 

7 m owes*. 

[B§*il2 9 3 mmte^thZtlXTyA JybZtltz 

ffiii2focoi-yXTi— hnimiizmibtdzim? y 

•yTffifem. 9 V vTX'ffifeflZk zwikb-t&n 
im 2 7 i fcii 2 8 Ett^l&iEji&ffi u y xt u A <?> 

im&3 0 ] mii2wr>\syx?\,- Y<nmssbm 



w^yxifh h wmyswmtwm-vmth z t 
zmit-ti mm 2 9 asanmvuEi^m u yxr v 
A<nwm&. 

im&3 1 3 lf*JS2 0~2 9O^-fil*><0lEfefrffi 
icJ: •9«JSS^ttfJIBjEi«fiSfU>'X7U'f . 
[«BB«0i¥iM=5rittHB] 
[000 13 

sEzmsisyxruA &£vz<?>wm.ijmizmi. io 

8SlijE43f«uyX7U>ftJJ:^W«Jt^ 3 6£ 
[00023 

fflV^*lSiEi«efl/>'X7P>f tJi. #!P25 5-9 
EM UcXd -y ? £ 2 o*f[6| tTffiB Uz t, 

zcoxo^uyxri-Aii. mm. * 

- v y Xff)WM\m {zVMUffh tfhtitz v y X3df* 

7^'jyMMrca-ofcft. TOfflfc#ti.afcffE 

[0003 3 tfz, «fBWB64-88 5 0 2^^«t: 

tcSaffi t < S£?iJ Lfc¥ffi^X21*S\*tl*!l/CE* 
Lfe U >-X7 1/ #BB^$trC ^ 6 . 
[00 04 3 a^<7)v-^^DlxyX7y-f^JH 
Umt LT . »fflBS6 0-2970 3-^&«tf>aS8Bfc: 

[000 5 3 3 feC, «PBB¥5 - 1 50 1 0 2^»K 

mbmopummmnt . ftmhvyxn&mz 
ttfoLxmn. muurMLx^mm*umi,zit¥ 

Wxvfy/UcS. ^x^lfcKI^#, JSfcflJW^x 

0r?-?—fr t> v ? d w yX7 (SSco^^^Sfc 

Ki>l»2P«Mj£) , tffflfc«/|^flUyX#fcfcJBS§ 
iiTt v>f ^ d yX7 U fc HJi-t Sit 36* S iiT 

[00063 

[^* s »^L«fcdtf mm m.%<m^yxr\y 
fcfcBWtfr^s. iots i/yxt7f»«it ^ 

-7'7 hfiWtJ£fcH^Tftt-mif&fe>5:V\ 
ii/yxtv f-<7)»S*^* •?» t^zit , 2 PfiM 

[00073 mms&m^yxrvA 7 
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£ «0 J: d % 2 dftWWmG&tiM.t>t:*>0ymiE&Mf 
fgyyXTM Ttt, 3ffiULhOSRHU VX^JfflWf 

T, uyxe-y K^fWBiJfifcSfifcK 

[ o o o 8 ] *z x\ *$,mco%.mt>u. 2 p&mm 

Sit Iz-ouT&mfflUZMhfz* 
[0009] 3Wfl#^^BJ||Lfc«lfiI49»wyX7 
JtI*5oiiSIi:uyXg*>'o. 2-2. 0 

m mCOS^hStc® 1/ y X*<fflll| WlCffi^iJ $ tit U y X7V 
- h £ . 4*k< k t> 3 fl<7)«ffiU y X# 1 -QOftt&Xt:: 

X . fttftBfflia 1 10 0m miXfcO fc CDX'fo h, ItzWi 
X . u y XT V A £j&-f ftffcfrfiO*® u 

[ooio] m&LfcJ;^;:, 1tl?8Bg6 4-885 0 2 
#&«KU\ ™^yX^Wai^Mtcfc ORi&tSkiE 

fc, #lfW5- 1 5 0 1 0 2^S«i. v-f ?n^y 

fc, ?oA|i;ty*-Mmui^L t'y*- 
;^jlLT^^**x.yf-y^$^, t-y HaWBiftSfi 
4. dcoh-y^-Miil-t-y httT^m%i>cDX'f) 

Pfi£3-tMkl;:&l>. 

[oo 1 13 sfet:, uyxrv-bi^ta^mi l zx r ) 
ftSSL£*&£, uyxyu-McRDtf^ts. St 

^oftfv^ffliniiEiJSEfSuyxr u-f £ffl*4T s a»#|8j 

[00 12] *£T*»$fc>IHM:. WJBlSSKfflv^ 

[0013] WJ^fti^BfW. £4>J: 3fcSiS2rffi 
[0014] *%0J!c7)$ *>fcfl!l<9B«fcL JJBffllliiEi 

»f&uyxru-Y kjb^s i-yxrix- h . t$ j: yvy 
xru- h mftfcmzx vwkt&um&m-ti z 
uzhh. 

[0015] *^bj<7)§ ^zmsmi. z?)£ o *m 
&mizm^&&m&zv : *e>w£i=imzmmi-&zk 



\zhh. 

[ooi6] *%.ty<7)Zt>t,zM<7)mm. zcv±o%£ 

hZttefoh* 

[0 0 l 7] *SMHo$£fc:te<OBWli. -^<k3&v 

-f - z Rjt-r i. 9 -a i onuses & & 

[0 0 18] 

yxrM tituf, 4-f. «/Wiasuyx*»fflBo«t 
mnmiz^nt^m #t s # ? xs« £ iiaflrt 

SlSfc. fflEx-y^-yX|5&iJ:ffiSr^^--yXL-. W 
fjie^^--yX$ii^x.yf-yXK±K^iilSi^l»x 

x . BuiBi»/h«Eb y xtc^jtc-f I. Mtta* 

TmkZ$A,X'\^, 

[00 19] mz. Z<r>£ot,zLXimit:-?X?-£ 

saft-tsxfit, 

SiB§-^l)Xgi:. HirMt^5|ft$^l»lSt . file 

futifensr , miimmm&kifmizifyxmwLfrhm 
mix£mmz>xmtz%AsX'^i, 

[0 020] mz. Z<D£o%£WZm^Xl-yX7l' 
0^f> 7/?:ilt, mfa^f-r -yXtcfflliSraA-f- SIS 

t, mie^s^iiaLT, ^yxru-hSriRoaj-ri 

SkSr^TV^i,. 

[0 02 1] <Xt:, d<oj;p^wyXX^-hSrfflOT 

etitiEi^fguyxru^sr^H-fs. z^-mum 

5 o(±fl»i|5] t^T(6](C(6)< i 3 CSia^*)*. 

9 v 'yrasea*^ »j •yxt-ii^-ri>isk 

[0022] 



(6) 



tSHPP 1 1-245266 



Sr*BBLTK9Tf*. 

[002310111 *7X7A^-Jffi«IgJ 
*-f@f GIT. lSS:«feii->TKBB-ft. 

[ 1 ] #7A-?A?-(7)im 

( a ) ^yxmm^mm 

01 (a) CSctidtC, ffi«S*ufcfS*WfcWa<> 

ymzm^tfjxmLi osrJwi-r*. zff>#5x 

ft if* Jfl^* £ k ifX'% b „ £ V>mttZ?>BB?te . 53? 
xWzTMW-t&tih k , ftjttS J: 3 £7 Wbk* 

SteHMFU i/s#77.E£tt«U ffMt^£7W 
U yXtfn-JSMT* < ft 6 *» 4» T* I) . 
[00 24] ifc, ^7^SS1 0<7)Jf£kL 1. 0m 

>ym±tm (jsit. x.yf-y^±jRtv>a ) * 

[00 25] (b)»lW7 f-y^ihUBBJfi 
JXtc, Hi (b) fcjjrfj:3(c, EUtf^xfflRloo 

DA, IHt7uAO^Jf§l) i2*««-t6. 
Kl20JiSti, 1 0 0-5 OOOAb-tlMffltl, 

w zmmmzk-rimmt. #y*mmmmm 
s. 

[0 0 26] (c)?ni»^--y/ 
iWC 01(c) tjKtlofc. #j2jumJ5£<7)7* h 
^M4l8lt. 7*V?x? (HSW) SrfiT 

i^T , EJEte-f * yi 7 f - y 7"X'9 o a £iyi*x y+y 

/u w&i'yxmz&^xwzhbK ss**3~2o 

Atm<0TO. J>|.^(i^l* i 3~20xxm<7)^fl^c7) 
[00 27] ?DAM^-->-/CSffllit7*h 

vi>x v 1 4«, m2cr)x.vf-yyf)j}tm 

kLX?n&&®±.l,zmLXi5<Zki>X'$&. k^o 

jm>* 9 - yX'** 7 X*|g 10Jl7fy/ L£*i£, 
fcU ^nA3Hll2Kty*-/l^ t *<itf. ^t°y 

bfrhX'ht. 7* hlsiSZhZskVtz&tlzLX&V 
(2\ t'y*-;Wi7*hl'j^M:J:9S;bixl>OT\ 
^OJ: o ft^rSftDfltfa*c9ff«J±ffi±£ftl> . 



[00 28] 7^VyXM4l:t:y*-;k 
2 1 t° y * $ *i & «rigtt £ & ?t *> iz s 

S&CJfcOIg (d) , (e) fcffJoLTta^. 
[0 0 29] (d) *2<0X-yf->'^ihfflt±t7*h 

01 ( d ) KSi-J: ■? C. 7*hU^hT*4»2tf!) 
X»/f-y^|»jhJKl4±ts *«72^mJi$07*Mxi/' 
1 6fc«Ht6. 

[0030] (e ) yaA&m^f-ymmmMzxh 

WiZ. 01(e) IZ^X o 7tH/y'XM4C 
ioT^^-xy/^ix^^aA^jil 2*7* l-vx 
? fc LTfflV^TIiSfficfc ") 7 * h U M 6 ^H^t 
S. tL. 7*Myy^M4Ct>'*-;Kgl^ 
m) iWfcfeL/nvHlf . flute ( c ) WIST^ o A jRK 
ct>hry*-;kWR«§*iTv^. mmfrt><Dftlz£ 0 
;aAM<0fy*-;^it 7 1 M/y'x M 6tfS 

itztihtiK vyK-iwm^wx^yMmty 
tbu-yx h l 60)±MtX'iiW;il { t>%:\\ 
[00 3 1 ] £*>«R*BI2fcSK?-. 02 ( a ) <i7n 
A^^c7)iE L V vt? - y t» L«ffi J: 0 S^tt* JRWt I 
fctll^^M/y'XhUWlfiilS^it. S 
TtfEIftSi 1 8li. 7 * h l/y'X h 1 6<T)±MtX'm^X 

[0 03 2] 02 (b) \t, 7*M/^M4«fCff 
4-fl.t°y*-yU2 0^1Iiah : Sr'5T, ?dAII12 

m^timmzji&ytbwjxhi 6n&%Mm22 

*^-T. S*^2 2li. 7tM/yXM6«iIi 
[0033] H*f*. 7 * h h 1 6 &3S«-t-l> 

k. mftmm scoy * w-yx v 1 6(^*$ixi> 

*\ t°y*-;U2 0±<^7* M/y'XM 6(il^i$fL 

wt?-zy/n mmcoBViX'foo . vamizts^ 

X. iZ&tt&W- yW\<n>ii yx^ v^y7*m< 

msco^y +ym±j&tz%h . 

[00 34] *4Vitt. IS (c) T'J&jSLfc 7 * hU 
jy'X h 1 4 *»lii Ufcft. ( d ) , ( e ) cOlSk 

[003 5] (f) lHS^XX'yfy/ 
iJCK, x -y 1-y7W±m 12, 14, 1 6 * JfM L^*" 
7X««*x .y ^--v y h k LX 7 >vft7k3l5»«J8[fc«ai 

0^*ttl7fVy'L Eltt8*l 7 
[0 0 36] x-/f-y^±BK0SPS*tt5Atmk 
L, 8 0^ga<Ox.yf-y^Srfi : -7fc*&. iWHW 
EH*a»S* t 1 5 3 jx mtziotz . 



(7) 



ttBPP 1 1-245266 



[0037] ( g ) x yi-ym±m§m 

at. 01 (g) CSrJ-iac. x-yf-y^TMKl 

2,i4, 1 6*iij«rta. 

[0038] (h) 201^X7^/ 
at. HI (h) t^Vfiot. E]ttH*jWBiRS*ufc 

^*itx ^y^-rs . mivwttm&m 1 5 o u m# 

m^fU-zifyXWm: 4 2 tRfrftx f-V 

/ U:%£. GOttS&fcgtt 600^m, «5$ Ji 7 4 m 

[00 39] Z<r>b$. *<rMM£T*m<t&i 

ic . emks* « s fir v * & s t Jis*f w<r>mm t . 
[0040] tLh^5^v^^-(?MHjs*arj±. ^ 

d A%mzl±K&m * >x -x y /t»iP £ ffM 

[0041] sia^rS)!.^— "fjwiiaffiw'e^ofci 1 
£>. u>xr*3tt sit trior, kvu:*/i^hb 

£#'f#^ix6 . &^<0ifcg«HfcH92 3 0 0 XcDm 
Bfrt>, 0. 7mm«t7"S 'J j&tb7t-?ri3 9 . ftf) 
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CLAIMS 



[Claim(s)] 

[Claim 1]How to manufacture a master of a metallic mold used when producing a lens plate characterized by 
comprising the following in which a minute spherical lens was arranged regularly with injection molding 
A process for which a glass substrate which has a parallel and flat field is prepared. 
A process of forming an etching preventing film in the surface of said glass substrate. 

A process of forming regularly a minute opening corresponding to said minute spherical lens in said etching 
preventing film. 

Isotropic etching of said glass substrate is carried out by using said etching preventing film as a mask, A process of 
forming a concave hollow under said minute opening, a process of exfoliating said etching preventing film, and a 
process of carrying out isotropic etching of said glass substrate further, and forming a concave hollow 
corresponding to said minute spherical lens. 

[Claim 2]A manufacturing method of a master of the metallic mold according to claim 1 performing a process of 
forming said minute opening in said etching preventing film regularly, by irradiating a portion corresponding to said 
minute spherical lens of said etching preventing film with electromagnetic waves, heating said portion and 
evaporating it 

[Claim 3]How to manufacture a master of a metallic mold used when producing a lens plate characterized by 

comprising the following in which a minute spherical lens was arranged regularly with injection molding 

A process for which a glass substrate which has a parallel and flat field is prepared. 

A process of forming a metal membrane in said glass substrate. 

A process of forming photoresist on said metal membrane. 

A process of patterning said photoresist 

A process of etching said metal membrane by using said patterned photoresist as a mask, and forming regularly a 
minute opening corresponding to said minute spherical lens. 
A process of exfoliating said photoresist. 

A process of carrying out isotropic etching of said glass substrate by using said metal membrane as a mask, and 
forming a concave hollow under said minute opening, a process of exfoliating said metal membrane, and a process of 
carrying out isotropic etching of said glass substrate further, and forming a concave hollow corresponding to said 
minute spherical lens. 

[Claim 4]How to manufacture a master of a metallic mold used when producing a lens plate characterized by 

comprising the following in which a minute spherical lens was arranged regularly with injection molding 

A process for which a glass substrate which has a parallel and flat field is prepared. 

A process of forming a metal membrane in said glass substrate. 

A process of forming photoresist on said metal membrane. 

A process of patterning said photoresist. 

A process of etching said metal membrane by using said patterned photoresist as a mask, and forming regularly a 
minute opening corresponding to said minute spherical lens. 

A process of said photoresist using as a mask said metal membrane laminated by the upper part, carrying out 
isotropic etching of said glass substrate, and forming a concave hollow under said minute opening. 
A process of exfoliating said photoresist and said metal membrane, and a process of carrying out isotropic etching 
of said glass substrate further, and forming a concave hollow corresponding to said minute spherical lens. 

[Claim 5] How to manufacture a master of a metallic mold used when producing a lens plate characterized by 

comprising the following in which a minute spherical lens was arranged regularly with injection molding 

A process for which a glass substrate which has a parallel and flat field is prepared. 

A process of forming a metal membrane in said glass substrate. 

A process of forming the 1st photoresist on said metal membrane. 

A process of patterning said 1st photoresist. 

A process of etching said metal membrane by using said 1st patterned photoresist as a mask, and forming regularly 
a minute opening corresponding to said minute spherical lens. 
A process of exfoliating said 1st photoresist. 

It irradiates with light from a process of furthermore forming the 2nd photoresist, and said glass substrate side, A 
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process of letting a minute opening of said metal membrane pass, and exposing said 2nd photoresist, A process of 
developing and removing said 2nd exposed photoresist portion, Said 2nd photoresist uses as a mask said metal 
membrane laminated by the upper part A process of exfoliating a process of carrying out isotropic etching of said 
glass substrate, and forming a concave hollow under said minute opening, and said 2nd photoresist and said metal 
membrane, and a process of carrying out isotropic etching of said glass substrate further, and forming a concave 
hollow corresponding to said minute spherical lens. 

[Claim 6]How to manufacture a master of a metallic mold used when producing a lens plate characterized by 

comprising the following in which a minute spherical lens was arranged regularly with injection molding 

A process for which a glass substrate which has a parallel and fiat field is prepared. 

A process of forming a metal membrane in said glass substrate. 

A process of forming the 1st photoresist on said metal membrane. 

A process of patterning said 1st photoresist 

A process of etching said metal membrane by using said 1st patterned photoresist as a mask, and forming regularly 
a minute opening corresponding to said minute spherical lens. 
A process of furthermore forming the 2nd photoresist 

Irradiate with light from said glass substrate side, and it lets a minute opening of said metal membrane pass, A 
process of exposing said 2nd photoresist, and a process of developing and removing said 2nd exposed photoresist 
portion. Said 1st and 2nd photoresist uses as a mask said metal membrane laminated by the upper part. A process 
of exfoliating a process of carrying out isotropic etching of said glass substrate, and forming a concave hollow under 
said minute opening, said 1st and 2nd photoresist, and said metal membrane, and a process of carrying out isotropic 
etching of said glass substrate further, and forming a concave hollow corresponding to said minute spherical lens. 

[Claim 7]A manufacturing method of a master of the metallic mold according to any one of claims 1 to 6 including 
further a process of forming an etching preventing film in a rear face of said glass substrate before performing said 
2nd isotropic etching. 

[Claim 8]A master of a metallic mold used when a minute spherical lens manufactured by the manufacturing method 

according to any one of claims 1 to 7 produces a lens plate arranged regularly with injection molding. 

[Claim 9]A manufacturing method of a metallic mold characterized by comprising the following. 

A process which applies a release agent to a master manufactured by the manufacturing method according to any 

one of claims 1 to 8, and is dried. 

A process that resin is dropped on a field with a concave hollow of said master. 

A process which presses a glass substrate which has a field parallel on said resin, and flat and develops resin. 
A process which stiffens said resin, a process of releasing said master from mold, a process of forming a conducting 
film on said hardened resin, a process of plating metal in predetermined thickness on said conducting film, and a 
process of releasing said plated metal from mold from said hardening resin, and obtaining a metallic mold. 

[Claim 10]A manufacturing method of a metallic mold characterized by comprising the following; 

A process of forming a conducting film on a field with a concave hollow of a master manufactured by the 

manufacturing method according to any one of claims 1 to 8. 

A process of plating metal in predetermined thickness on said conducting film. 

A process of releasing said plated metal from mold from said master, and obtaining Mother. 

A process of forming a releasing layer to said Mother and plating metal in predetermined thickness on it. and a 

process of releasing said plated metal from mold from said Mother, and obtaining a metallic mold. 

[Claim 1 1]A metallic mold used when a minute spherical lens manufactured by a manufacturing method of claim 9 or 
10 produces a Jens plate arranged regularly with injection molding. 

[Claim 12]A manufacturing method of a lens plate in which a minute spherical lens was regularly arranged to both 
sides characterized by comprising the following. 

One metallic mold manufactured by a manufacturing method of claim 9 or 10. 

A process of making a flat metallic mold which does not have a concave hollow countering so that a concave hollow 
and a flat field may face each other, and attaching each to a die set 

A process of providing a predetermined gap between metallic molds which counter, and pouring resin into said gap. 
A process of releasing said metallic mold from mold and taking out a lens plate. 

[Claim 13]A manufacturing method of a lens plate in which a minute spherical lens was regularly arranged to both 
sides characterized by comprising the following. 

A process of making two metallic molds manufactured by a manufacturing method of claim 9 or 10 countering so 
that a field which has a concave hollow may face each other, and attaching each to a die set. 

A process of providing a predetermined gap between metallic molds which counter, and pouring resin into said gap, 
and a process of releasing said metallic mold from mold and taking out a lens plate. 

[Claim 14]A lens plate which was manufactured by the manufacturing method according to claim 12 or 13 and in 
which a minute spherical lens was regularly arranged by at least one side. 

[Claim 15]The lens plate according to claim 14 having an antireflection film on the surface with a minute spherical 
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lens. 

[Claim 16]The lens plate according to claim 14 having a water absorption preventing film on the surface with a 
minute spherical lens. 

[Claim 17]The lens plate according to any one of claims 14 to 16 having male fitting for alignment and at least two 
fitting recesses into portions other than a field with said minute spherical lens, respectively. 
[Claim 18]The lens plate according to any one of claims 14 to 17 having a ridge below height of said minute 
spherical lens into portions other than a field with said minute spherical fens. 

[Claim 19]The lens plate according to any one of claims 14 to 18 having a clip holding part in a periphery. 
[Claim 20]When it is the lens plate according to any one of claims 14 to 19 and two Jens plates which have convex 
curvature are piled up, A manufacturing method of a resin erection actual size lens array making the convex side 
counter mutually, piling up, or making the concave side of a lens plate of another side counter the convex side of a 
lens plate with larger curvature, and piling up. 

[Claim 21]To said convex curvature, in addition, when piling up two lens plates which have the molding contraction 
distributed further almost symmetrically with a direction into which resin was poured, in order not to influence said 
lens plate of two sheets by said molding contraction optically, A manufacturing method of the resin erection actual 
size lens array according to claim 20 doubling and piling up a direction into which said resin was poured. 
[Claim 22]A manufacturing method of the resin erection actual size lens array according to claim 20 or 21 making a 
colored spacer which has regularly an opening corresponding to said minute spherical lens intervene between lens 
plates of two sheets, and piling up when piling up said lens lens plate of two sheets. 

[Claim 23]Satd colored spacer is alpha2<=alpha1+0.5xP/(TxL), when Land the shortest pitch of said arranged 
minute spherical lens are set to P and a category temperature range is set to T for distance of a long side direction 
of a field which has said minute spherical lens of alpha 1 and said lens plate in a coefficient of thermal expansion of 
material of said lens plate. 

A manufacturing method of the resin erection actual size lens array according to claim 22 consisting of material of 
the ******** coefficient of thermal expansion alpha 2. 

[Claim 24]. [ whether the neighborhood of the peak of said minute spherical lens between said lens plates of two 
sheets which counters is contacted, and ] A manufacturing method of the resin erection actual size lens array 
according to any one of claims 20 to 23 establishing a fixed distance between the peaks of said minute spherical 
lens in which said lens plate of two sheets counters. 

[Claim 25]A manufacturing method of the resin erection actual size lens array according to any one of claims 20 to 
24 coinciding an optic axis of each minute spherical lens in which said lens plate of two sheets corresponds in the 
direction vertical to a field of a lens plate. 

[Claim 26]A manufacturing method of the resin erection actual size lens array according to any one of claims 20 to 
24 coinciding with a field of a lens plate an optic axis of each minute spherical lens in which said lens plate of two 
sheets corresponds in the direction of slanting. 

[Claim 27]A manufacturing method of the resin erection actual size lens array according to any one of claims 20 to 
26 making said fitting recess of a lens plate of another side fit into said fitting recess of one lens plate, and aligning 
a lens plate of two sheets. 

[Claim 28]Clearance is established between a size of said fitting recess, and a size of said male fitting, A 
manufacturing method of the resin erection actual size lens array according to any one of claims 20 to 26 
characterized by performing fine alignment after making said crevice carry out the checking and verifying of said 
heights and performing rough alignment of a lens plate of two sheets. 

[Claim 29]A manufacturing method of the resin erection actual size lens array according to claim 27 or 28 fixing with 
a clip said clip holding part provided in a periphery of said said lens plate of two sheets piled up and aligned. 
[Claim 30]A manufacturing method of the resin erection actual size lens array according to claim 29 pasting up 
portions other than a field with said said two minute spherical lenses of a lens plate with adhesives. 
[Claim 31]A resin erection actual size lens array manufactured by one manufacturing method of claims 20-29. 



[Translation done.] 
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* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Generally, this invention more specifically relates to a resin erection actual size lens array 
which can use a two-dimensional picture for the device which carries out space transmission and a manufacturing 
method for the same, and the manufacturing method of the metallic mold further used for manufacture about a resin 
erection actual size lens array and a manufacturing method for the same. 
[0002] 

[Description of the Prior Art]What countered and has arranged two blocks which carried out actual arrangement of 
many bar lenses currently indicated by JP,55-90908,A is already proposed by the erection actual size lens array 
used for a copying machine, a facsimile, a printer, etc. After such a lens array covers the lens base material with 
which the breakthrough was opened in the locating position of a bar lens with an acrylic resin, for example, it 
presses the mold which has a concave spherical surface, and forms the end face of a bar lens. 
[0003]The lens array which has arranged two plane lenses which were manufactured with injection molding, and 
which arranged the minute convex lens regularly superficially face to face is indicated by JP,64-88502A- 
[0004] Pre paring for Drawing 8 of JP,60-29703,A the metallic mold which aligned the hollow at array form as a 
manufacturing method of the usual microlens array, depositing a polymer on this metallic mold, and manufacturing a 
microiens array is indicated. 

[0005]To JP.5-150102A The circular detailed opening of the number of a lens, and the same number produced to 
the mask layer formed in the plane surface. After providing corresponding to the position of the lens to produce and 
carrying out chemical etching of the plane surface selectively through an opening, A matrix (Mother) is produced by 
removing a mask layer and also giving chemical etching. Obtaining the metallic mold for microlens array molding from 
this Mother, pressing sheet shaped glass in this metallic mold (what is called the 2P molding method), and 
manufacturing the microlens array by which the minute convex lens was densely formed in one side is indicated. 
[0006] 

[Problem(s) to be Solved by the Invention]The usual resin lens array aims at condensing light flux at the target 
arranged in array form. Therefore, lens pitch accuracy must be equivalent to target-positions accuracy. When the 
accuracy of such a lens pitch was required, it had to manufacture by the 2P molding method. 
[0007]The resin erection actual size lens array can consider application, the two-dimensional picture space 
transmission equipment to which space is made to carry out image formation of the further two-dimensional picture, 
for example, a touchless switch etc., etc. [ application / to a copying machine, a facsimile, a printer etc. ] In the 
resin erection actual size lens array for such two-dimensional picture space transmission equipment, if the optic 
axis of the spherical lens of the 3rd [ or more ] page is assembled, the purpose can be attained. Therefore, high 
accuracy is not required of a lens pitch. 

[0008]Then, the artificers of this application were not based on the 2P molding method, but thought that a resin 
erection actual size lens array could be manufactured using injection molding, and repeated research wholeheartedly 
about using injection molding. 

[0009]The resin erection actual size lens array which artificers aimed at. It is the structure which piled up two or 
more lens plates in which the minute spherical lens whose lens diameter is 0.2-2.0 mm was regularly arranged to 
one side or both sides so that at least three spherical le nses might be located in a line on one optic axis, and test 
working distance is a thing of 100 mm or less. Therefore, the spherical fens of the optical axis direction which 
accomplishes a resin erection actual size lens array makes each optic axis the same, and two or more optic axes 
are mutually parallel. 

[0010]As mentioned above, to JP,64-88502A it is indicated that a plane lens is manufactured with injection 
molding, but the concrete method is not indicated. Although nickel metallic mold for producing a microlens array is 
produced to JP.5-150102A this nickel metallic mold is not a metallic mold used for outgoing radiation molding which 
the invention in this application aims at. If the pinhole has occurred in the chromium film when producing glass 
Mother, glass will be etched through a pinhole and a pit will be formed. The metallic mold which is undesirable as for 
the pit by this pinhole, and is produced by such glass Mother will contain a defect 

[001 l]When a lens plate is produced with injection molding, curvature arises in a lens plate, and also molding 
contraction arises in it How a resin erection actual size lens array without distortion of a picture is assembled using 
a lens plate with such curvature and molding contraction poses a problem. 

[0012]Then, the purpose of this invention produces a metallic mold without the defect used for injection molding, 
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and there is in providing the method of manufacturing a resin erection actual size lens array with injection molding 
using this. 

[0013]Other purposes of this invention are to provide the resin erection actual size lens array manufactured by 
such a manufacturing method. 

[0014]The purpose of further others of this invention is to provide the method of manufacturing the lens plate used 
for the above-mentioned resin erection actual size lens array, and a lens plate with injection molding. 
[0015]The purpose of further others of this invention is to provide a metallic mold used for such injection molding, 
and a manufacturing method for the same. 

[0016]The purpose of further others of this invention is to provide Mother for manufacturing such a metallic mold, 
and a manufacturing method for the same. 

[0017]The purpose of further others of this invention is to provide a master for manufacturing such Mother, and a 

manufacturing method for the same. 

[0018] 

[Means for Solving the ProblemjAccording to the resin erection actual size lens array of this invention, a master of 
a metallic mold used when a minute spherical lens produces first a lens plate arranged regularly with injection 
molding is produced. A process which the manufacturing method prepares a glass substrate which has a parallel and 
flat field substantially, A process of forming an etching preventing film in said glass substrate, and a process of 
patterning said etching preventing film and forming regularly a minute opening corresponding to said minute spherical 
lens. Isotropic etching of said glass substrate is carried out by using said patterned etching preventing film as a 
mask, A process of forming a concave hollow under said minute opening, a process of exfoliating said patterned 
etching preventing film, and a process of carrying out isotropic etching of said glass substrate further, and forming a 
concave hollow corresponding to said minute spherical lens are included. 

[0019]Next, a metallic mold is produced using a master which was carried out in this way and produced. A process 
which the manufacturing method applies a release agent to a master, and is dried, and a process that resin is 
dropped on a field with a concave hollow of said master, A process which develops said resin, a process which 
stiffens said resin, and a process of releasing said master from mold, A process of forming a conducting film on said 
hardening resin and said glass substrate, a process of plating metal in predetermined thickness on said conducting 
film, and a process of releasing said plated metal from mold from said hardening resin and said glass substrate, and 
obtaining a metallic mold are included. 

[0020]Next, a lens plate is produced using such a metallic mold. A process of making the manufacturing method 
countering so that a field which has a concave hollow may face two metallic molds each other, and attaching each 
to a die set, A predetermined gap is provided between metallic molds which counter, and a process of pouring resin 
into said gap, and a process of releasing said metallic mold from mold and taking out a lens plate are included. 
[0021]Next, a resin erection actual size lens array is produced using such a lens plate. When the manufacturing 
method piles up two lens plates which have convex curvature, A process of doubling and piling up a direction into 
which it laid so that the convex side might be made countering mutually, and it might pile up or the convex side 
might be suitable in the same direction, and resin was poured, and a process of fixing a clip holding part with a clip 
are included. 
[0022] 

[Embodiment of the Invention] Hereafter, an embodiment of the invention is described with reference to drawings. 
[0023] Drawing 1 is a figure showing the process of producing a glass master. Hereafter, order is explained for a 
process later on. 

[1] As shown in preparation drawing 1 (a) of the production (a) glass substrate of a glass master, prepare the ground 
glass substrate 10 which has a parallel and flat field substantially. Soda lime glass or silica glass can be used for this 
glass substrate 10. According to this embodiment, silica glass is used. When the impurity was contained in glass and 
the reason for us\r\g siiica glass etches glass in a hydrofluoric acid solution so that it may mention later. It is 
because the array lens which the impurity in glass reacts to a solution and it becomes fluoride, and fluorides, such 
as barium of non-water solubility and boron, should generate a sediment, and should check circulation of a solution, 
and should be adhered and formed in a glass surface is no longer the same surface of a sphere. 

[0024] As for the thickness of the glass substrate 10, it is desirable to be referred to as 1.0 mm or more. Even if this 
forms in a glass substrate rear face the film (henceforth an etching preventing film) which prevents osmosis of 
etchant and prevents etching so that it may mention later, it is for board thickness's decreasing by etching of a 
glass substrate, and preventing breakage of a glass plate by mold release work with resin of a post process. 
[0O25](b) As shown in the 1st etching preventing film formation, next drawing 1 (b), form the chromium system film 
(multilayer film of chromium and chrome oxide) 12 as 1st etching preventing film on the upper surface of the quartz 
glass substrate 10. As for the thickness of the chromium system film 12, it is preferred to consider it as 100-5000 
A. The reason made into such thickness is for reducing the film pinhole by the abrasive soap remainder of a glass 
surface, a projection, garbage, and dirt, and preventing the crack generation by membrane stress. 
[0026](c) to be shown in chromium system film patterning, next drawing 1 (c), form the photoresist 14 of about 2- 
micrometer thickness, and pass a photo mask (not shown) — expose and develop negatives and form patterning 
resist. Then, although a chromium system film is etched by reactive ion etching and it changes with last lens 
diameters, the opening of the polygon 3-20 micrometers in diameter circular or whose overall diameter is 3-20 
micrometers is formed, and a chromium system film is patterned. 

[002 7] Although the photoresist 14 used for chromium system film patterning removes, it can also leave it on a 
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chromium system film as 2nd etching preventing film. It is because an undesirable concave hollow will be formed in a 
glass substrate of the pinhole if the chromium system film 12 has a pinhole when the photoresist 14 is removed and 
the glass substrate 10 is etched by the formed chromium system film pattern. Since a pinhole will be covered with 
photoresist if photoresist is kept provided, formation of such an undesirable concave hollow is prevented. 
[0028]When a pinhole exists in the photoresist 14, in order to reduce a possibility that a pinhole will be formed in the 
chromium system film 12 of this pinhole, the following process (d) and (e) may be added further. 
[0029](d) As shown in photoresist spreading drawing 1 (d) on the 2nd etching preventing film, form the photoresist 
(positive type) 16 of about 2-micrometer thickness on the 2nd etching preventing film 14 that is photoresist 
[O030](e) As shown in regist patterning, next drawing 1 (e) by chromium system film pattern rear— face exposure, 
expose the photoresist 16 from a film rear face, using the chromium system film 12 patterned by the photoresist 14 
as a photo mask. If the pinhole «=1 micrometer) has occurred in the photoresist 14, the pinhole is formed also in the 
chromium system film at the process of the above (c). Although the photoresist 16 is exposed through the pinhole 
of a chromium system film by the light from a rear face, since the path of a pinhole is small, an exposure region does 
not spread to the upper surface of the photoresist 16. 

[0031]This situation is shown in drawing 2 . Drawing 2 (a) shows the exposure region 18 of the photoresist 16 f when 
it irradiates with ultraviolet rays from a rear face to the right pattern of a chromium system film. The exposure 
region 18 spreads out to the upper surface of the photoresist 16. 

[0032] Drawing 2 (b) shows the exposure region 22 of the photoresist 16 by the ultraviolet rays passing through a 
pinhole, when the pinhole 20 which exists in the photoresist 14 becomes a cause and the pinhole has occurred also 
in the chromium system film 12. The exposure region 22 is not attained to the upper surface of the photoresist 16. 
[0033] After exposure, if the photoresist 16 is developed, the photoresist 16 of the exposure region 18 will be 
removed, but the photoresist 16 on the pinhole 20 is not removed. Therefore, patterning of the photoresist 16 
shown in drawing 1 (e) is desired shape, and becomes the 3rd etching preventing film that prevents glass etching of 
those other than the pattern to need in a next process. 

[0034]Or after exfoliating the photoresist 14 formed at the process (c), the process of (d) and (e) and the same 
process are added, and it is satisfactory even rf it forms the 2nd etching preventing film. 

[0035](f) It is immersed in a hydrofluoric acid solution by making into etchant 1st glass etching, next the glass 
substrate in which the etching preventing films 12, 14. and 16 were formed, and from the opening formed in the 
etching preventing film, carry out isotropic etching of the glass substrate 10, and form the concave hollow 17. 
[0036]When the opening diameter of an etching preventing film was about 5 micrometers and etching for about 80 
minutes was performed, the diameter of a Goncave hollow formed was set to 153 micrometers. 
[O037](g) As shown in etching preventing film exfoliation, next drawjng_J_(g), exfoliate the etching preventing films 
12, 14, and 16. 

[0038](h) As shown in 2nd glass etching, next drawing 1 (h), the glass substrate in which the concave hollow was 
formed is immersed in a hydrofluoric acid solution, and carry out isotropic etching of the glass substrate. When 
isotropic etching of the glass substrate in which the aforementioned diameter of a concave hollow of 150 
micrometers was formed was carried out about 420 minutes, the diameter of a concave hollow was set to 600 
micrometers, and the depth was set to about 74 micrometers. 

[0039]In order to prevent the thickness fall of glass at this time, with the field in which the concave hollow is 
formed, etching preventing films, such as photoresist and a metal membrane, may be provided in the rear face of an 
opposite hand. 

[0040]ln the manufacturing method of the above glass master, although the minute opening was formed in the 
chromium system film by reactive ion etching, it cannot restrict to this method and a minute opening can also be 
formed by heating the laser beam which are electromagnetic. waves, and glaring and evaporating it 
[004l]The laser beam which are electromagnetic waves is the parallel ray with which the phase gathered; and is 
monochromatic light. When a iaser beam condenses with a lens from such character, a high energy density is 
obtained. From about 2300-A ultraviolet rays, the wavelength range of an oscillation line is crossed to a 0.7-mm 
submijlimeter wave, and also has the 500 or more kinds, 

[0042]A substance can be heated by there being an energy (wavelength) absorption band in a substance, and on the 
other hand, choosing a laser beam with the oscillation wavelength in a wavelength absorption band (for example, a 
laser marker, a laser knife, etc.). Therefore, it uses that the wavelength absorption bands of a chromium system film 
and a glass substrate differ, there is no damage in a glass substrate, and it becomes possible to form a minute 
opening only in the portion corresponding to the minute spherical lens of an etching preventing film. 
[0043] Next the process of producing Mother using the glass master of drawing 1 (h) produced at the above 
processes is explained with reference to drawing 3. Although nickel or a Ni alloy can be used as metal of a metallic 
mold, the following examples explain the case where nickel is used. 

[2] As shown in the Mother production (a) release agent spreading and dry drawing 3 (a), the glass master 30 is 
immersed in the tub 34 containing the fluorine system release agent 32, and apply the monomolecular layer of a 
release agent on the surface of a glass master. This is for improving a mold-release characteristic by the release 
process of a post process, and preventing glass breakage. It dries after applying a release agent. 
[0044](b) As shown in resin dropping, next drawing 3 (b), the resin 36 is dropped with a dispenser on the glass 
master 30 so that there may be no contamination of a bubble. 

[0045]UV curing resin of the following characteristics is used for the resin 36. Namely, after-hardening hardness 
[ less than rate:of cure shrinkage6%, viscosity:100 - 2000cP (at 25"), and ]:H-5H, adhesive strength: It is more than 
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5 k_/6mmphi (glass/glass, 100-micro meter thickness). 

[0046]Except UV curing resin, heat-curing resin, 2 acidity-or-alkalinity hardening resin, etc. can also be used. 
[0O47](c) As shown in resin deployment and UV curing, next drawing 3 ( c), in order [which was dropped ] to develop 
UV-curing-resin 36, carry the glass substrate 38 from the upper part on resin. The glass substrate 38 has good 
display flatness, and let it be a thickness of 0.3 mm or more so that it may not change into the stress generated at 
the time of nickel plating mentioned later. 

[0048]In the case of 5-1 0-micrometer thickness, the pressure at that time has a 50 - 100 kg/cm 2 grade desirable 
[ after it takes down the glass substrate 38 from on the resin 36 and resin and a gfass substrate touch, a pressure 
is put and resin deployment is performed, but ], although rt is dependent on resin thickness other than a lens pattern 
part It develops at of 10micrometers/sec or less press speed for deployment bubble contamination prevention. 
[0049]Next, in order to stiffen the resin 36, it exposed to the UV light of the wavelength of 300-400 nm, and energy 
4000 mJ/cm 2 . 

[0050](d) As shown in mold release, next drawing 3 (d), open the circumference and release the glass master 30 
from mold by air. Mother 40 is obtained as shown in drawing 3 ( e). 

[0051]Next the process of producing nickel metallic mold using Mother 40 produced at the above processes is 
explained with reference to drawing 4. 

[3] Make the conducting film 42 adhere on Mothers 40 resin 36. as shown in membrane formation drawing 4 ( a) of 
nickel metallic mold production (a) conducting film. A conducting film can be formed, for example by the eJectroless 
deposition of nickel. 

[0052](b) As shown in nickel metallic mold production, next drawing 4 ( b), perform nickel plating on the conducting 
film 42. This plating is performed as follows. That is, as shown in drawing 5 . heater heating of the electrolysis 
solution (Ni plating liquid) 44 is carried out and it maintains at optimal temperature. And Mother 40 who is a thing to 
be electrode posited at the negative pole side about nickel pellet which you are going to make it electrodeposit in the 
anode side (plating) is connected. If it energizes, nickel by the side of the anode melts, and it deposits in the broth 
and negative pole side. As a result, the nickel plating 46 is formed on Mother's conducting film 42. The thickness of 
nickel plating shall be 0.3 mm or more, in order to maintain the rigidity as a metallic mold at the time of injection 
molding. 

[0053](c) As shown in mold release and peripheral machining, next drawing 4 ( o), in order to release the nickel 
plating 46 from mold, to use nickel metallic mold released from mold as an injection molding metallic mold and to 
attach it to a die set, camfering, chamfering, etc. process a periphery. 

[0054]Production of nickel metallic mold is not restricted to the above-mentioned example, and can be produced as 
follows. That is, a conducting film is formed by the electroless deposition of nickel on a field with the concave hollow 
of the glass master 30. nickel metallic mold is produced by nickel plating by making this into Mother like the process 
explained with the above (b) and (c). 

[0055]Next, the process of producing a lens plate using the injection molding metallic mold produced at the above 
processes is explained with reference to drawing 6, 

[4] As shown in injection molding (a) metallic mold attachment drawing 6 ( a), make two nickel metallic molds 
produced at said process counter so that a pattern surface side may face each other, and attach them to a die set 
(not shown), respectively. It fixes and one metallic mold 50 attaches the metallic mold 52 of another side movable. In 
this case, rear surface core gap common difference (rotation of a pattern surface side is included) is **50 
micrometers, and the gap common difference between two metallic molds is **50 micrometers. The fixing position of 
the metallic mold 52 of a movable side is adjusted so that it may be subsided in these common differences. 
[0056](b) Carry out ejection pouring of the molded resin 54 at the gap of injection molding, thus two attached 
metallic molds. Molded resin is acrylic resin and the heatproof and temperature resistance can be chosen suitably. 
The temperature of resin is about 250 degrees (250 degrees or less are desirable.), if 250 degrees is exceeded, since 
resin will discolor — a metallic mold — temperature shall be about 80 degrees (100 degrees or less are desirable.) If 
100 degrees is exceeded, since a metallic mold will change . 

(b) After ejection pouring of resin finishes, as shown in drawing 6 (b), release a metallic mold from mold and take out 
the molded lens plate 56. In injection molding, it is rare that it can mold as a metallic mold, and a lens plate curves in 
convex at either. 

[0057]The top view of an example of the lens plate 56 which injection molding was carried out to drawing 7 , and was 
produced is shown. The lens pattern part has omitted the graphic display. This lens plate 56 is rectangular shape 
whose outside dimensions are 140 mm x 110 mm. In the field of this rectangular shape, a lens with a path of about 
600 micrometers, a height of about 74 micrometers, and a curvature radius of about 647 micrometers is located in a 
line, plate thickness is about 1.74 mm and lens thickness (distance between the peaks of the lens of a rear surface) 
is about 1.88 mm. The thin clip holding part 58 of thickness is formed in six peripheries of a plate. The male fitting 
60 for alignment and the two fitting recesses 62 are formed at a time in one side four corners, respectively. The 
accuracy of position of these male fitting and a crevice is **100 micrometers. These clip holding part, male fitting, 
and a crevice are simultaneously molded at the time of injection molding. 

[0058]Although the injection molding of the lens plate in which the spherical lens was formed in both sides was 
carried out in the above example, in forming only in one side with the lens plate which has a spherical lens, let one 
metallic mold be a flat metal plate which does not have a concave hollow. For example, rt can be considered as Ni 
plates. 

[0059] Drawing 8 shows the array state of the spherical lens in the lens plate in which the spherical lens was formed 



http://www4.ipdlJnpitgo.jp/cgi~bin/tran_web_cgi_eiie7atw u=htto%3A%2F%2Fwww4.L_ 2009/02/1 6 

PAGE 10/18 * RCVD AT 2/16/2009 12:25:29 AM [Eastern Standard Time] * SVR:RIGHTFAX/0 * DNIS:1 * CSJD:03528 10680 * DURATION (mm-ss):07-38 



FromlMAEDA&UZUKI luffliM^l* 0352810680 2009/02/16 14:33 #026 P. 011/018 

JP.1 1-245266.A [DETAILED DESCRIPTION] 5/6 ^— v 



in both sides. Drawing 8 (a) shows the array state whose optic axis 66 of the double-sided spherical lens 65 
corresponds in the direction vertical to the field of the lens plate 64. Drawing 8 (b) shows the array state whose 
optic axis 68 of the double-sided spherical lens 65 corresponds in the direction of slanting to the field of the lens 
plate 67. 

[O060]It is preferred to provide an arrtireflection film in the surface with the minute spherical lens of the lens plate 
by which injection molding was carried out as mentioned above. An a nti reflection film is realized by forming a Si0 2 
film, for example by weld slag, vacuum evaporation, immersion, etc. 

[0061]ft is preferred to provide a water absorption preventing film in the surface with the minute spherical lens of 
the lens plate by which injection molding was carried out A water absorption preventing film is realized by forming 
TiC^T ITO, etc. by weld slag, vacuum evaporation, immersion, etc., for example. 

[0062]It is required for both the above antireflection film and a water absorption preventing film to have a refractive 
index smaller than the refractive index of the material of a lens plate. 

[0063]Next the process of piling up two lens plates and assembling a lens array is explained. 

[5] Explain the method of superposition of an assembly lens plate. When a lens plate was formed with injection 

molding, it already explained producing molding contraction. 

[0064]In order to assemble the resin erection actual size lens array which corrects curvature and does not have 
distortion of a picture, as shown in drawing 9 (a) and (b), respectively, it piles up so that the convex side may be 
made to counter mutually, and the lens plates 66 and 67 of two sheets may be piled up or the convex side may be 
suitable in the same direction. When piling up so that the convex side may be suitable in the same direction, it is 
important to make the concave side of the lens plate of another side counter the convex side of a lens plate with 
larger curvature, and to pile up. When it piles up, it is because it is not appropriate that an opening is made between 
lens plates. 

[0065]After piling up, curvature is corrected by fixing the circumference of a lens plate with a cJip so that it may 
mention later. 

[0066]In order to assemble a resin erection actual size lens array without distortion of a picture using a lens plate 
with molding contraction, it is required to be cautious of the following point. That is, as shown in drawing 10 , molding 
contraction of a lens plate is distributed from a gate (not shown) almost symmetrically to the direction (the arrow C 
shows) into which resin is poured. That is, when the medial axis of the direction into which resin is poured in drawing 
10 is set to D, molding contraction is distributed almost symmetrically as an axis of symmetry in the axis D (a 
dotted line shows). The arrow shows the direction and quantity of molding contraction to drawing 10 . 
[0067]About the molded lens plate, since such molding contraction is all a comparable shrinkage amount, it can 
arrange the optic axis of a spherical lens depending on how to pile up the lens plate of two sheets. 
[0068]Now, in drawing 6 (b) T the gate side is coincided and the field of the lens plate molded by the same metallic 
mold is piled up. That is. the lens plate of two sheets doubles and piles up the inflow direction of resin. According to 
such superposition, the influence of molding contraction is lost and an erection actual size image is acquired. In the 
other superposition, under the influence of molding contraction, as a result of the optic axis of two spherical lenses 
of a lens plate shifting, a picture is distorted, and an erection actual size image is not acquired. 
[0069]Although the lens plate of two sheets is piled up as mentioned above, in order to realize an erection actual 
size lens array, the optic axis of the spherical lens of the 3rd [ or more ] page needs to be assembled. Therefore, 
another side will use that by which the minute spherical lens is formed at least in one side in that by which the 
minute spherical lens is formed in both sides as for one side of the lens plate of two sheets. Therefore, in order to 
arrange the optic axis of the minute spherical lens of the 3rd [ or more ] page, alignment of the lens plate of two 
sheets becomes important For this reason, as shown in drawing 7 , the male fitting 60 for alignment and the two 
fitting recesses 62 are formed at a time in the one side four corners of the lens plate, respectively. The lens plate of 
two sheets can be aligned by fitting of these heights and a crevice. 

[0070]The clearance x is established between the diameter of the heights 60, and the inside diameter of the crevice 
62, and as shown in drawing 1 1 , it may be made to perform fine alignment within the limits of the clearance x so that 
rough alignment which makes heights fit into a crevice first is performed, and the optic axis of the lens plate of two 
sheets may be continuously in agreement In this case, the clearance x is set up so that it can adjust within the 
limits of one minute spherical lens. 

[007l3 Drawing 12 (a) shows the lens plates 56 and 57 of two sheets carried out by making it pile each other up. The 
ridge 76 with these each lens plate equivalent to the height of a minute spherical lens into portions other than a 
field with a minute spherical lens is formed, it is for a ridge adjusting the distance between lens vertexes — the 
distance between lens vertexes — between lens vertexes — 1/of a lens diameter — since a picture will deteriorate 
if it separates ten or more, regulation of the distance between lens vertexes is very important. 
[0072]As shown in drawing 12 ( b), the clip 80 which consists of material of stainless steel or an iron system is 
inserted in the clip holding part 58 from a side, and after piling up these lens plates and aligning by fitting of the 
heights 60 and the crevice 62, as shown in drawing 1 2 ( c), it fixes with the clip 80. Since the ridge 76 is equivalent 
to the height of a minute spherical lens, the neighborhood of the peak of a minute spherical lens will contact 
[0073]Next, when piling up the lens plates 56 and 57 of two sheets, the example which makes a colored spacer 
intervene in between is explained. 

[0074]As shown in drawing 13 (a), the colored spacer 70 which consists the lens plates 56 and 57 of two sheets of 
metal or resin is made to intervene, and it piles up. The opening 72 corresponding to the spherical lens of the lens 
plate in the colored spacer 70 and the opening 74 corresponding to male fitting are formed. The purpose of this 
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colored spacer the distance between (2) lens plates which intercepts the stray light which passes through the 
outside of (1) spherical lens by holding by that thickness, It is in aligning the (4) 2 sheet lens plate which adjusts the 
distance between iens vertexes and which is contributed to reform of the curvature of (3) lens plates. The thickness 
of a colored spacer is equivalent to spherical lens height x2. Color presupposed that it is lusterless black 
[0075]The lens plates 56 and 57 of two sheets align by inserting the above-mentioned colored spacer 70 in 
between, and making the heights 60 fit into the crevice 62. Next, as shown in drawing 1 0 ( b). it fixes with the clip 80 
from a side. By fixing with a clip, the interval between the peaks of the minute spherical lens in which the lens pJate 
of two sheets counters is kept constant 

[0076]lf it carries out clip immobilization of the periphery of a lens plate when the height of a minute spherical lens 
of the thickness of a colored spacer is thinner than twice, Since the interval of the periphery of the lens plate 
through a colored spacer of two sheets becomes narrow rather than the minute spherical lens height which the lens 
plate of two sheets countered, The outermost peripheries of the minute spherical lens field where the lens plate of 
two sheets countered serve as a fulcrum, and the interval between the peaks of the minute spherical lens in which 
the iens plate of two sheets near the center of the minute spherical lens field where the [ens plate of two sheets 
countered counters is no \onger kept constant Therefore, it is important to provide a ridge in the periphery of a lens 
plate and to adjust the height to it so that it may become about 2 times of the height of the minute spherical lens in 
which the interval of the periphery of the lens plate including colored spacer thickness of two sheets which 
counters counters. 

[0077]Since the coefficients of thermal expansion of a colored spacer and a resin lens plate differ when such a 
colored spacer is between resin lens plates, the stress by thermal expansion coefficient difference occurs between 
a colored spacer and a resin lens plate. Since generating of such stress makes the optic axis of a minute spherical 
lens produce a gap, it is not desirable. Therefore, it is important to select the coefficient of thermal expansion of a 
colored spacer so that a following formula may be filled. That is, when L and the shortest pitch of a lens are set to P 
and a category temperature range is set [ the coefficient of thermal expansion of lens plate material / the 
coefficient of thermal expansion of alpha 1 and colored spacer material ] to T for the distance of the long side 
direction of alpha 2 and the lens field of a lens plate, it is alpha2<=alpha1+0.5xP/(TxL). 

It comes out The coefficient 0.5 is a coefficient for the center of the optic axis of the minute spherical lens in one 
end of the long side direction of a lens field and the opening of a colored spacer to be in agreement and for the gap 
with the optic axis of the minute spherical lens in the other end of the long side direction of a lens field and the 
center of the opening of a colored spacer be ha|f a pitch or less here. 

[0078]For example, if it is coefficient-of-thermal~expansion alpha1=7x10 ~ 5 (acrylic) of a lens plate, L= 120 mm of 
long side direction, P= 0.6 mm of lens pitches, and T= 30 ** of category temperature ranges, the coefficient of 
thermal expansion of a colored spacer can select the material of alpha2 <=1. 53x10 ~ 4 . Stainless steel (alphal 
<=1 .28x10 ~ 6 ) can be used as an example. 

[0079]The above may use together with adhesives, although it was immobilization only with a clip. In this case, 
adhesives (a solvent is also good) are slushed into a fitting recess. And it aligns by making these male fitting and a 
crevice fit in, the surface of male fitting and a fitting recess is pushed, and temporary fastening of the lens plate of 
two sheets is carried out From a side, the clip 80 is inserted in the clip holding part 18, and it fixes with the clip 80. 
Thus, although it is also possible to use a clip and adhesives together and to fix, a lens plate and a colored spacer 
need to make it not paste up in this case. 

[0080] Although the embodiment of the invention was described above, this invention will not be limited to the 
embodiment mentioned above, and if it is a person skilled in the art, it will be clear its for various modification and 
change to be possible within the limits of this invention. 
[0081] 

[Effect of the Invention]According to this invention, it became possible by producing a lens plate for a resin erection 
actual size lens array with injection molding, and assembling two lens plates to manufacture the thing of fixed quality 
cheaply very simply. 

[0082]By the resin erection actual size lens array 82 manufactured by this invention, drawing 14 carries out space 
transmission of the object image screen image, and shows the state where image formation of the picture was 
carried out on space. L is air clearance. 

[0083]The actual measurement which changed the air clearance L per 10 mm within the limits of 10~100 mm, and 
measured MTF (Modulation Transfer Function) which is the optical property of the resin erection actual size lens 
array at that time by the square wave with a spatial frequency of 1 Lp/mm is shown in drawing 15 . MFF20% is a limit 
which human being can detect It turns out that the MTF value with a good resin erection actual size lens array of 
20-100 mm of air clearances is obtained for the lens diameter at 0.3-1.0 mm. Thus, according to the resin erection 
actual size lens array of this invention, the good image surface picture of image quality is acquired. 
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* NOTICES * 

JPO and IMP IT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1, 
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(h) 



[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 7] 
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[Drawing 11] 
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[Drawing 14] 
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[Drawing 1 5] 
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